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(54) METAL CORE PRINTED WIRING BOARD AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a metal core printed 
wiring board having characteristics of speedily radiating heat 
generated in surface mounted parts, and to provide its manufacturing 
method. 

SOLUTION: In a metal core printed wiring board in which copper 
clad boards are laminated on both surfaces of a metal plate with the 
I ^ metal plate being used as a core, and conductive patterns are formed 
^ h ir^ ^ t hereon. The method of manufacturing the metal core printed wiring 

, i^vX'^^^^^l ^o^^ comprises the steps of: processing the metal plate so that a 

Is I region which corresponds to a heat generation parts mounted 

position out of the metal plates forms a projection part; exposing the 
region corresponding to the heat generation parts mounted position 
out of the copper clad laminated boards; laminating the metal plates 
and the copper clad laminated boards via a prepreg which is exposed 
at the same position and in the same shape as in the copper clad 
laminated board; and exposing the projection part of the metal plate 
to a surface of the printed wiring board after lamination. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a printed wired board, especially relates to a 

metal-core printed wired board and its manufacture approach. 

[0002] 

[Description of the Prior Art] The thing of a type which mounts a surface mounted device is 
increasing the printed wired board in recent years. Moreover, what has big calorific value is 
increasing by it being integrated highly increasingly and accelerating components, such as the 
active element division CPU, also in a surface mounted device. Although it usually attaches 
separately heat sink picking, an air cooling fan is attached further and heat dissipation 
effectiveness is gathered about this kind of LSI, in the case of the product used imder 
environments, such as gravity high acceleration, the metal-core printed wired board which 
inserted metal plates, such as an aluminium alloy and a copper alloy, in the core section of the 
printed wired board with a heat sink which stuck the heat sink all over the printed wired board, 
without using a heat sink for structure top each, or a printed wired board may be used. 
[0003] Drawing 4 is drawing showing the structure of a printed wired board where such 
conventional heat dissipation was taken into consideration, drawing 4 (a) is a printed wired board 
with a heat sink, and drawing 4 (b) is a metal-core printed wired board. For the heat-conduction 
promotion pattern which a conductor pattem and 3 a formed 2 by the insulating layer, and formed 
3 with the conductor pattem, and 4, as for a surface mounted device and 7, in drawing 4 (a) and 
(b), lead die parts and 5 are [ a heat sink and 8 ] metal cores. 

[0004] The manufacture approach of the printed wired board with a heat sink of drawing 4 (a) is 
as follows about. First, a heat sink 7 removes the lead insertion part of the lead die parts 4, the 
mounting part of a surface mounted device 5, etc. by chemical treatments, such as machining of 
cutting, punching, etc., or etching. And surface treatment is performed to the heat sink 7 from 
which this garbage was removed. For example, in the case of an alimiinium alloy, in the case of 
anodic oxidation and a copper alloy, it is nickel plating etc. On the other hand, a predetermined 
conductor pattem is formed in a printed wired board by the well-known approach. Thus, the 
manufactured heat sink 7 and the prepreg which processed the printed wired board a heat sink 7 
and in the shape of abbreviation isomorphism are made to intervene, and heating pressvirization 
is carried out and it pastes up. 

[0005] The manufacture approach of the metal-core printed wired board of drawing 4 (b) is as 
follows. First, the hole of a diameter larger about 1mm than the diameter for through holes of a 
drill is drilled at a metal core 8 in all the locations in which a through hole is formed behind. The 
metal core 8 after this drilling performs chemical treatments, such as alumite processing, for 
example, when that quality of the material is an aluminium alloy. Next, prepreg is made to be 
placed between both sides of a metal core 8, and the laminating of the copper-clad laminate is 
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carried out. After that, a metal-core printed wired board is completed through the pattem 
formation by copper plating, the same production process, i.e., drill, as a printed wired board, 
well-known usual resist processing, and well-known usual etching. 3 a of drawing 4 (b) shows on 
the occasion of pattem formation — as — as a heat-conduction promotion pattem ~ the conductor 
of an exoergic element-placement location — as much as possible ~ leaving ~ this ~ it is also the 
effective technique as a cure against heat dissipation by connecting a conductor, the conductor of 
other layers, or a metal core 8 in a through hole to promote conduction of the heat generated with 
components. 
[0006] 

[Problem(s) to be Solved by the Invention] However, as for the bottom of current and the 
important exoergic components with which use of a surface moxmted device has increased, the 
above-mentioned printed wired board with a heat sink had the trouble that stopped obtaining 
****** or a colander and the heat dissipation effectiveness of exoergic components was not 
enough acquired in a heat sink. Moreover, since a resin layer intervened between exoergic 
components and a metal core, time difference occurred in conduction of heat and the above- 
mentioned metal-core printed wired board had the trouble that heat dissipation effectiveness was 
not enough. This invention was made in order to solve the above-mentioned technical problem, 
and it aims at offering the metal-core printed wired board which has the property which radiates 
heat promptly in generation of heat by the surface moxmted device, and its manufacture 
approach. 
[0007] 

[Means for Solving the Problem] The metal-core printed wired board of claim 1 uses a metal 
plate as the heart, carries out the laminating of the copper-clad laminate to both sides of this 
metal plate, and is characterized by said metal plate being exposed to the front face of the part 
which corresponds to an exoergic element-placement location among said printed wired boards 
in the metal-core printed wired board which forms a conductor pattem on it. 
[0008] The manufacture approach of the metal-core printed wired board of claim 2 is the metal- 
core printed wired board manufacture approach of said claim 1. Li the metal-core printed wired 
board which uses a metal plate as the heart, carries out the laminating of the copper-clad 
laminate to both sides of this metal plate, and forms a conductor pattem on it So that the part 
which corresponds to an exoergic element-placement location among said metal plates may serve 
as heights This metal plate is processed.; The part which corresponds to said exoergic element- 
placement location among said copper-clad laminates is hollowed and processed.; The prepreg 
which hollowed the same location by the shape of this copper-clad laminate and isomorphism is 
minded. The laminating of this metal plate and the copper-clad laminate is carried out.; It 
considers as the description. 

[0009] The manufacture approach of the metal-core printed wired board of claim 3 is the 
manufacture approach of the metal-core printed wired board of said claim 1. In the metal-core 
printed wired board which uses a metal plate as the heart, carries out the laminating of the 
copper-clad laminate to both sides of this metal plate, and forms a conductor pattem on it The 
surface resin layer of the part which corresponds to an exoergic element-placement location after 
metal-core printed wired board manufacture is removed, and said metal plate front face is 
exposed.; The metal plate processed on this exposure metal plate front face said removal section 
and in the shape of abbreviation isomorphism is pasted up.; It considers as the description. 
[0010] Since it can moimt by contacting a metal core at the exoergic components pars basilaris 
ossis occipitalis according to the metal-core printed wired board of claim 1, the heat generated 
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with components can be promptly conducted to a metal core. Moreover, according to the 
manufacture approach of the metal-core printed wired board of claims 2 and 3, the metal-core 
printed wired board of claim 1 can be manufactured. 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained in detail using a drawing. 
Drawing 1 is a sectional view in the condition of having carried components in the metal-core 
printed wired board which becomes this invention. In drawing, the lead components with which 
in 1 an insulating layer and 3 were carried in the conductor pattem, and a metal core with 
irregularity and 2 carried 4 in the printed wired board, and 5 are the surface mounted devices 
carried in the printed wired board. As shown in drawing, the lead components 4 and the surface 
mounted device 5 with large generation of heat are mounted so that the pars basilaris ossis 
occipitalis may contact the heights of the metal core 1 with irregularity of a metal-core printed 
wired board. Next, the manufacture approach of such a metal-core printed wired board is 
explained. 

[0012] [Manufactxire approach of** 1st] drawing 2 is drawing showing one production process 
of the metal-core printed wired board which becomes this invention. The production process of a 
metal-core printed wired board is started from creation of a metal core to beginning from the 
production process of the usual multilayer printed wiring board creating a inner layer. The 
machining data and the side-face sectional view of (b) of drawing 2 which edited the components 
arrangement design data in a printed wired board design data into machining are the metal plate 
21 which is the ingredient of a metal core, and drawing 2 (a) uses them as the alimiinium alloy 
plate of about 1.3mm thickness here. Heights la as performs cutting with a milling machine 
based on machining data and shows this aluminium alloy plate 21 in the side-face sectional view 
of drawing 2 (c) creates metal plate 21* in which the irregularity of about 1.0mm of crevice 
thickness was formed, with about 1 .3mm of ingredient board thickness, 

[0013] Next, as shown in the side-face sectional view of drawing 2 (d), through hole lb is drilled 
in the through hole relevance location of altuninium alloy plate 21' [ finishing / said concavo- 
convex formation ] with a drill larger 1.0mm than the diameter of drill assignment using the 
inner drill data of machining data, and the metal core 1 with irregularity is completed. The metal 
core 1 with irregularity after cutting and drill termination is desirable when raising corrosion 
resistance by alumite processing etc. raises dependability. 

[0014] On the other hand, the one side copper-clad laminate 22 of about 0.3mm thickness shown 
by the plan of drawing 2 (e) and the prepreg 23 of two or more sheets are prepared, as shown in 
the plan of drawing 2 (f), the heights la relevance location of said metal core 1 with irregularity 
is ****-omission-processed with machining data, and hole difference one side copper-clad 
laminate 22a and hole difference prepreg 23 a are created. 

[0015] Then, the stack of the above-mentioned ingredient [ finishing / preparation ] is carried out 
in the sequence shown in the side- face sectional view of drawing 2 (g). Although omitted by a 
diagram at this time, heat-resistant adhesive tape is stuck on a metal-core 1 heights Iwith 
irregularity a front face. In a laminating, the flow of the resin of Prepregs 23 and 23a adopts the 
vacuxmi press method which cannot leave air bubbles well to the interior easily. Pasting of the 
heat-resistant adhesive tape to said metal-core 1 heights Iwith irregularity a front face exfoliates 
after the conductor pattem formation which this heat-resistant adhesive tape omitted by a 
diagram for the purpose of resin antisticking to the heights la front face at the time of a 
laminating. 

[0016] The side-face sectional view of drawing 2 (h) shows the configuration after a laminating. 
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The resin of the prepregs 23 and 23a which fused through hole lb drilled in drawing 2 (d) at the 
time of a laminating flowed in, and will be buried by the resin which carried out cooling 
postcure. Next, as shown in the side-face sectional view of drawing 2 (i), the hole 6 for through 
holes is drilled with a drill. This drill process is the same as that of the conventional general 
printed wired board production process, and hereafter, since the same is said of copper-plating, 
resist processing, and etching each process, explanation and illustration are omitted. 
[0017] In addition, in creation of metal plate 2r in which the irregularity of drawing 2 (c) was 
formed, it can replace with the above-mentioned approach and the manufacture approach of 
pasting up the aluminivim alloy plate of about 0.3mm thickness cut in the configuration of 
heights on the aluminixmi alloy plate of about 1mm thickness in an applicable location with the 
heat-resistant adhesives which were excellent in thermal conductivity can also be taken. 
Moreover, when using a copper alloy as a metal plate, it is also possible to take the manufacture 
approach of processing the shape of toothing by etching. 

[0018] [Manufacture approach of** 2nd] drawing 3 is drawing showing other one production 
processes of the metal-core printed wired board which becomes this invention. First, the usual 
metal-core printed wired board 3 1 shown in drawing 3 (a) is manufactured by the well-known 
approach. The part which a printed wired board [ finishing / a metal core and 33 / conductor 
pattern formation / 32 ] and 33a correspond to an exoergic element-placement location here, and 
is removed behind, and 34 are the conductor patterns for lead mounting of this mounting 
component. Of course, it is made not to arrange a conductor pattern to removal partial 33a in a 
printed wired board design. 

[0019] Next, as shown in drawing 3 (b), cutting removal of the removal partial 33a is carried out 
with milling, and the internal metal-core section 32 is exposed. Then, as shown in drawing 3 (c), 
aluminium alloy plate 32a doubled with said removal configuration is processed by cutting, it 
has thermal resistance, and it pastes up so that fitting may be carried out to said removal part 
using adhesives with high thermal conductivity. Then, the metal-core printed wired board of this 
invention which removes and carries out stoving of the overflowing adhesives, and is shown in 
drawing 3 (d) is completed. 
[0020] 

[Effect of the hivention] According to invention of claim 1, since a surface mounted device or 
lead components can also carry components so that a direct metal core may contact that 
components pars basilaris ossis occipitalis, and they can conduct the heat of this exoergic 
component promptly to a metal core with large heat capacity and heat dissipation to a case can 
be easily performed through this metal core, generation of heat of exoergic components can be 
controlled, and the printed wired board which can pull out enough the engine performance which 
components have can be offered. Moreover, according to invention of claims 2 and 3, the 
manufacture approach of the above-mentioned printed wired board can be offered. 



CLAIMS 



[Claim(s)] 

[Claim 1] The metal-core printed wired board which uses a metal plate as the heart, carries out 
the laminating of the copper-clad laminate to both sides of this metal plate, and is characterized 
by said metal plate being exposed to the firont face of the part which corresponds to an exoergic 
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element-placement location among said printed wired boards in the metal-core printed wired 
board which forms a conductor pattem on it. 

[Claim 2] In the metal-core printed wired board which uses a metal plate as the heart, carries out 
the laminating of the copper-clad laminate to both sides of this metal plate, and forms a 
conductor pattem on it So that the part which corresponds to an exoergic element-placement 
location among said metal plates may serve as heights This metal plate is processed.; The part 
which corresponds to said exoergic element-placement location among said copper-clad 
laminates is hollowed and processed.; The prepreg which hollowed the same location by the 
shape of this copper-clad lanmiate and isomorphism is minded. The laminating of this metal 
plate and the copper-clad laminate is carried out.; The manufacture approach of the metal-core 
printed wired board according to claim 1 by which it is characterized. 

[Claim 3] A metal plate is used as the heart, the laminating of the copper-clad laminate carries 
out to both sides of this metal plate, the surface resin layer of the part which corresponds to an 
exoergic element-placement location after metal-core printed wired board manufacture removes 
in the metal-core printed wired board which forms a conductor pattem on it, and said metal-plate 
front face exposes.; The metal plate processed on this exposure metal-plate front face said 
removal section and in the shape of abbreviation isomorphism is pasted up.; The manufacture 
approach of the metal-core printed wired board according to claim 1 by which it is characterized. 
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